milk in the winter.
The present paper reports quantitative data on follicular growth and ovulation in the anoestrous goat ovary in response to p.m.s., similar to those obtained for the heifer by Folley & Malpress [1944] . It also describes experiments in which goats were given p.m.s. and made to breed during the anoestrous season. This method of inducing ovulation during anoestrus would appear to provide the greatest promise of consistent results, both from the point of view of breeding and from that of equalizing the supply of goats' milk throughout the year. The only alternatives are, first, the possi¬ bility of bringing the anoestrous female goat into heat by allowing her to run with the male, an admirably simple procedure which, although attested by some goat keepers has not been investigated scientifically ; and second, altering the amount of fight tc which the anoestrous animal is subjected and thereby stimulating the ovarian hypophyseal system [Bissonnette, 1941] . This last procedure would, however, be difficult to follow in general practice.
EXPERIMENTAL

Animals
Shortage of goats and consequent expense obviated the use of homogenous stock in the acute experiments (see below), and made it necessary to work on representatives of several breeds and types, as well as on many 'scrubs '. For the same reasons, some lactating animals had to be used, even though there is slight evidence that lactation may affect the response to gonadotrophin . Care, however, was taken to avoid using any goat that was milking heavily.
The body weight of the animals used ranged from 45 to 200 lb., the majority falling between 50 and 100 lb. Grossly under-developed animals and those in a poor state of nutrition on arrival were excluded from the experiments. It was not prac¬ ticable to adjust the hormone dosage according to body weight. In most cases the ages of the animals were known, but there were no records of the previous sexual history. Sixty-seven 90, 104, 120 and 100 i.u./mg. respectively, and were dissolved in normal saline for injection, so that 1 ml. contained 400 i.u. In the 'acute' experiments each goat received a single injection, most of the injections being given subcutaneously. Some goats received intravenous injections but the results did not reveal any signi¬ ficant differences in response, so that in analysing them all animals are considered together, however they were injected. All goats were shot 168 hr. after injection, this period being chosen on the basis of preliminary experiments on four animals (not included in the present study) which showed that all ovulations in response to the injections could be expected to occur within this time, and because the data of Amoroso, Griffiths & Hamilton [1942] indicate that eggs shed as early as 2 or 3 days after injection would probably still be in the tubes at 168 hr. and could be recovered by irrigation.
Most of the goats in the breeding experiments were given only a single subcutaneous injection. In the first 2 years, however, a number of goats which showed no oestrous response to the injection received a second injection 21 days later (see later section).
The sole criterion of oestrus used was acceptance of the male. In both acute and breeding experiments each female was tried twice with a male during the 24 hr. following injection, and subsequently once daily up to the 7th day. Mating was allowed whenever the female would accept the male.
Histology
The ovaries were weighed fresh, fixed in Bouin's fixative, and, unless they were exceptionally large (i.e. those consisting mainly of large follicles), embedded in paraffin. They were serially sectioned at 10 µ. and every 50th section mounted and stained with haematoxylin and eosin. Measurements of the maximum diameter of the follicles in two planes at right angles to each other were made under a low-power binocular microscope fitted with an eyepiece micrometer. The third diameter at right angles to the other two was estimated from the number of sections in which the follicle appeared.
These data were used to classify and count follicles according to mean diameter, and to determine first, the mean diameter of all follicles in the ovary (the lower limit for inclusion in the count being set at 0-5 mm.), and second, the cumulative total volume of the follicles. Corpora lutea were measured and included in the count. The mean diameter of fresh corpora lutea was found to be 6-7 mm., so that the mean diameter of the ripe follicle was taken to be about 6-8 mm., which is close to the estimate of 8 mm. recently given by Harrison [1948] . An [1948] states that the antrum first appears in follicles between 0-40 and 0-45 mm. in diameter.
Those ovaries which were too large to be treated in this way were fixed in Bouin's fluid for 7 days, macro-sectioned at 5 mm. and the follicular diameters measured as described by Folley & Malpress [1944] . The Harrison, 1948] , the probability of spontaneous ovulation is small.
Changes in the ovaries of pregnant mares' serum gonadotrophin-treated goats Ovary weight. Fig. 2 shows that p.m.s. in doses less than 1200 i.u. did not cause a significant increase in ovarian weight. The ovaries of most of the animals given 1600 i.u. were heavier than those of the controls. Indices of follicular growth. The percentages of follicles of mean diameter^6 mm. (Fig. 1) and^4 mm. respectively varied with dose in the same way, an increase in these indices being first apparent with 600 i.u. No explanation can be given for the fact that the percentage of large follicles was greater in animals given 600 i.u. than in the controls, but practically unaffected in animals given 800 i.u.
The mean follicular diameter (Fig. 2) (Fig. 1) .
,
The general conclusion to which these results point is that the threshold dose for follicular responses in the goat, most sensitively manifested by an increase in the proportion of medium and large follicles, is of the order of 600 i.u., while more generalized effects of follicular growth such as are reflected in changes in the mean follicular diameter do not occur with doses lower than about 1000 i.u. These findings are illustrated in Fig. 3 
Induction of ovulation
The number of ovulations is taken to be the number of fresh corpora lutea. Many animals given less than 1000 i.u. ovulated but did not come into oestrus. In those animals which were given greater doses, the two phenomena were usually associated. . This procedure was adopted because Cole & Miller [1933] had found that two injections of p.m.s., spaced at the interval of the oestrous cycle, are often necessary to evoke both oestrus and ovulation in anoestrous sheep. J Stated by owner to be in season but males refused to mate.
Breeding experiments
(2) In the three subsequent seasons the standard treatment was a dose of 1200 i.u., this amount being selected on the basis of the results of the acute experiments carried out in 1944. In 1945 six out of the fourteen animals treated did not come into oestrus and were reinjected after an interval of 21 days. The few refractory animals in the last 2 years of the experiment were not reinjected.
(3) In spite of the occurrence of super-ovulation in response to 1200 i.u. p.m.s. in the acute experiments, no instance of super-foetation was seen in any of the breeding experiments.
(4) In 1947, the stud males of one herd refused to mate with the eleven females of this herd which were treated and which were stated by their owner to have exhibited oestrous behaviour. These animals are shown separately in Table 4 , since failure to mate may here have been the fault of the males (e.g. see McKenzie & Berliner [1937] for evidence of seasonal variations in libido in rams), and in view of this uncertainty they are not included in the analysis of total oestrous responses and of fertility figures.
The results are in harmony with those of the ' acute ' experiments as far as the relationship between dose of p.m.s. and the occurrence of oestrus is concerned. Table 4 shows that the fertility rate of the goats which were success¬ fully mated was by no means high. Of a total of thirty-five goats which in the years 1945-7 were mated after treatment with a single dose of 1200 i.u. p.m.s., only ten, or 22-8 % of the forty-four injected animals, produced young. [Hammond Jnr., 1943] [Cole & Miller, 1933] . Similar success with spaced injections in the goat was reported by Stevenson [1938] 
